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Cloning and Molecular Charaderization of Psy Gene 
in Wheat Yellow Pigment Biosynthesis 


1,2 ... Al : 1 
CAI Hua , MA Chuan-Xi , SI Hong-Qi , QIAO Yu-Qiang 
(1 College of Agronomy, Anhui Agricultural University, Hefei 230036, China; 2 Department of Chemistry 
and Life Science, Chuzhou University, Chuzhou 239000, China) 


Abstrad: Phytoene synthase (Psy) gene, a primary rate-limiting enzyme in the biosynthesis pathway of wheat yellow pig- 
ment ( YP) , was cloned and sequenced in this study, at the same time, the Psy gene sequences between wheat and maize 
were compared . The results showed that, a 1 192 bp DNA fragment was amplified by polymerase chain reaction in DNA 
samples extracted from the high YP and low YP content wheat cultivar, the gene fragment contains a intact exon of Psy 
gene, which codes 78 amino acids . Sequence analysis showed that the wheat DNA fragment was closely homologous to 
those of the maize 4th exon, with homology rate of nucleotide and amino acids sequences at 80.74% and 85.89% . AI- 
though there were 47 SNPs in the homology area of wheat and maize, only 11 SNPs led to the variation of amino acid se- 
quences, which indicates Psy gene was conservative in different species . Blast clustering analysis showed, the class of Psy 
gene was significantly related to their genetic relationship in gramineous plants, the Psy gene of wheat was more advanced 
than other cereal plants in system evolution . 


K ey words: Wheat; Yellow pigment; Psy gene; Exon; Sequence analysis 
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Fig .1 The exon-intron structure of Psy from maize 


(U32636) and 4 wheat ESTs used to design primes 
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U32636 4 EST 




































































The black solid arrows on maize U32636 denote 6 exons with their sizes; 


The lines under U32636 represent the aligned 4 wheat Е515 with their sizes 
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Fig .2 Results of PCR amplification in wheat Psy gene 
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M: DNA marker; 1: wheat cultivar Annong95083 with low YP content; 
2: wheat cultivar Jiling12 with high YP content 
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Fig .3 Sequence alignment of Psy gene between the 4th exon of maize and the homologous area of wheat 


Note: The shaded part are 5 and 3 end of the 4th exon of maize Psy gene; the pane part are 5 and 3” end of the homologous area of wheat 
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Fig.4 Full length of wheat Psy gene . 


000 5000000 PERO O 


The solid arrows down black line denote PCR products of 5 primer sets 
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Fig .5 Sequence alignment of Psy gene between wheat CDS and the 4th exon of maize 
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Fig .6 Blast clustering of nucleotide sequence in Psy gene between wheat and other cereal plants 
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